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METHOD AND SYSTEM FOR AN ANSWERING SERVICE 

FIELD OF THE INVENTION 

The present invention relates to telecommuni- 
5 cation systems, especially wll systems. 

BACKGROUND OF THE INVENTION 

■WLL system' (WLL, Wireless Local Loop) re- 
fers to a system in which a subscriber is connected to 
a telephone network via a wireless communication sys- 
tem. The wireless communication system can be imple- 
mented by applying mobile communication technology, 
e.g. GSM technology (GSM, Global System for Mobile 
Communications) . A subscriber connection is achieved 
by using a special telecommunication terminal. In the 
WLL system, the telecommunication terminal is con- 
nected via a radio link to an access node. Between the 
cerminal and the access node there is a base station, 
by means of which call signals received by radio from 
che terminal to the base station are transmitted via 
the access node further to a public telephone network 
and vice versa. The access node can be connected to a 
telephone exchange e.g. using the V5 . 1 or V5 . 2 proto- 
col . 

25 open interfaces (V5 . 1 and V5.2) between an 

access node and a telephone exchange are defined in 
the ETSI (European Telecommunications and Standards 
institute) standards of the ETS 300 324 and ETS 300 
347 series. V5 interfaces enable subscribers belonging 
co a physically separate access network, either wired 
or wireless, to be connected using a standard tele- 
phone exchange interface. 

In prior art, telephone answering functions 
in a WLL system are implemented using an answering 
service connected to a local exchange. In other words, 
che answering service is implemented in a wired tele- 
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phone network - The user of a telecommunication termi- 
nal in a WLL system has to check the state of the an- 
swering service separately by listening to a reminding 
dialling tone given by the local exchange. However, to 
5 do this, the user must establish a connection via a 
radio link to the access node and further to the local 
exchange, which means that radio link resources are 
occupied to no good purpose. 

The object of the present invention is to 

10 eliminate the drawbacks described above or at least to 
significantly reduce them. A specific objecc of the 
invention is to disclose a new type of method and sys- 
tem for implementing the indication of answering serv- 
ice status data to the user of a telecommunication 

15 terminal in a WLL system- 

A further object of the invention is to make 
the use of an answering service easier and simpler. A 
concurrent object of the invention is to reduce unnec- 
essary use of radio link resources. 

20 

BRIEF DESCRIPTION OF THE INVENTION 

The invention concerns a method for transmit- 
ting in a telecommunication system the status data of 
an answering service comprised in a local exchange. 

25 The telecommunication system comprises a local ex- 
change, an answering service connected to the local 
exchange, an access node connected to the local ex- 
change, a wireless communication system connected to 
the access node and a telecommunication terminal con- 

30 nected via the wireless communication system to the 
access node. "Port' refers to a point in a telecommu- 
nication network where an interface for a subscriber 
terminal is provided. In the method of the invention, 
a port-specific connection from the access node to the 

35 local exchange is established, the statue of the an- 
swering service 4-s verified in the access node and, 
based on the status of the answering service, an an- 
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nouncement is sent from the access node to the tele- 
communication terminal „ 

In an erpbodiment, a port-specific connection 
is set up from the access node to the local exchange 
5 by opening a port -specif ic audio channel from the ac- 
cess node to the local exchange. The audio channel is 
only opened for the access node, in other words, the 
telecommunication terminal is not informed of this and 
does not take aijy part in the establishment of the 

10 connection- The local exchange gives in the audio 
channel a signal tone, which may be e.g. a normal dial 
tone or a reminding dial tone. The dial tone is a sig- 
nal tone indicating that the caller may dial a desired 
telephone number- When the terminal used is subject to 

15 an exceptional condition, the normal dial tone may be 
replaced with a reminding dial tone. Regardless of 
this, calls can be made from the subscription as nor- 
mal. The status of the answering service is preferably 
verified on the basis of the signal tone. If the ac- 

2 0 cess node detects by the signal tone that a message 

has arrived in the answering service, then, according 
co an embodiment, an announcement regarding the mes- 
sage received in the answering service is sent to the 
telecommunication terminal. The announcement is pref- 
25 erably sent as a short message. 

In a preferred embodiment of the invention, 
the status of the answering service is verified at 
predetermined points of time. The status of the an- 
swering service m^y be verified in conjunction with a 

3 0 call event, in which case, when a call is made from a 

subscription using a telecommunication terminal, the 
access node waits for a signal tone before connecting 
the call- 

The invention also relates to a system for 
35 transmitting, in a telecommunication system as de- 
scribed above, the status data of an answering service 
comprised in a local exchange. In the system of the 
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invention, the access node comprises means for estab- 
lishing a port-specific connection to the local ex- 
change, means for checking the status of the answering 
service and means for sending an announcement based on 
5 the status of the answering service to the telecommu- 
nication terminal. 

In a preferred embodiment of the invention, 
che access node comprises means for setting up a port- 
specific connection to the local exchange by opening 

10 an audio channel from the access node to the local ex- 
change- These means do not set up a connection to the 
telecommunication terminal at the same time, but this 
function is performed invisibly to che terminal- The 
access node preferably comprises means for verifying 

15 the status of the answering service on the basis of 
the signal tone heard on the audio channel - 

In a preferred embodiment, the access node 
comprises means for sending an announcement to che 
telecommunication terminal if a message has been re- 

20 ceived in the answering service. The access node pref- 
erably comprises means for sending the announcement to 
che terminal in the form of a short message. 

The status of the answering service can be 
verified at different pcints of time. In an embodi- 

25 ment, che system comprises means for verifying the 
status of the answering service at predetermined 
points of time. In an embodiment, the system comprises 
means for verifying the status of the answering serv- 
ice in conjunction with a call event on the telecommu- 

3 0 nication terminal. 

The invention provides several advantages as 
compared with prior art. The invention reduces the use 
of radio link resources; this helps maximise the radio 
link capacity so that it can be used by another appli- 

3 5 cation* The user of a telecommunication terminal need 
not check the status of his/her answering service as 
the invention provides an announcement to the telecom- 
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municacion terminal regarding messages received in che 
answering service. The user is freed from che neces- 
sary to regularly check the answering service. In ad- 
dition, the invention is independent of the functions 
of the exchange and therefore it is also manufacturer- 
independent; even if the signal tone or reminding dial 
tone of che exchange should differ from the normal 
tone, the access node can still be configured to rec- 
ognise such a signal tone, too. 



10 



LIST OP ILLUSTRATIONS 

In che following, the invention will be de- 
scribed by the aid of a few examples of its embodi- 
ments with reference to the attached drawing, wherein 
15 Pig. 1 presents a diagrammatic illustration 

of a system according to the invention; and 

Pig. 2a - 2b present signalling sequences ac- 
cording to the invention. 

2 0 DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 presents the components of a system 
according to che invention. In a WLL system, a tele- 
communication terminal MS is connected via a wireless 
communication system WLL to an access node AN, which 

25 may be a DAX-node 5000 WLL manufactured by Nokia. The 
wireless communication system comprises at least one 
base station BS, which is connected via an Abis inter- 
face to the access node AN; in the example in Fig. 1, 
there are two base stations BSl and BS2 , forming cell 

30 areas 10 and 11. The access node AN controls the op- 
eration of the base stations BS. The cell areas 10 and 
11 together form a mobility area 12. which is an oper- 
ating area defined for the telecommunication terminal 
MS. The access node AN is connected via a V5 interface 

35 co the local exchange LE. so that, as seen by the lo- 
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cal exchange LE, the telecommunication terminal MS in 
the WLL system is a normal wired network subscriber - 

Implemented in conjunction with the local ex- 
change I»E is an answering service 1 . The answering 
5 service 1 indicates its status by means of a signal 
tone. If a message has arrived in the answering serv- 
ice 1, then the answering service will give a signal 
cone that is different from the normal tone- The sig- 
nal tone may differ from the normal dial tone e.g. in 

10 respect of frequency or duration of silence. The an- 
swering service may also give the feedback e.g. in the 
form of speech - 

Moreover, the access node AN comprises a 
short -message service unit SMS, a subscriber data reg- 

15 ister WFR (Wireless Fixed Register) , a multi -frequency 
signalling terminal MFST and a V5 interface. The sub- 
scriber data register WFR is used to maintain all sub- 
scriber information, i.e. to verify e.g. whether the 
subscriber's terminal is connected to the network, a 

2 0 short message being only sent to a terminal connected 

to the network. The multi -frequency signalling termi- 
nal MFST analyses the audio channel and detects any 
reminding signal tones. 

The access node AN comprises means 2 by which 
25 the access node establishes a connection to the local 
exchange LE. The connection is set up by opening a 
port -specific audio channel between the access node AN 
and the local exchange LE. The telecommunication ter- 
minal MS is not aware of the audio channel opened- In 

3 0 other words , the access node AN monitors the signal 

tone of the local exchange LE at the port for the 
telecommunication terminal without transmitting the 
signal tone to the terminal MS. 

The access node AN verifies the status of the 
3 5 answering service 1 on the basis of the signal tone 
using means 3. Those means 3 may comprise e.g, a de- 
vi ce capabl e o f sound recogni t ion or a program con - 
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nected to che audio channel for interpreting the sound 
signal received. The sound signal is compared with a 
number of responses produced by the answering service 
and stored in the means 3 . in an embodiment , the 
5 multi- frequency signalling terminal MFST analyses the 
tone in the audio channel and informs the register WFR 
about the type of the tone. 



sage has been received in the answering service 1 , 

10 then the access node AN, using means 4, will send to 
the telecommunication terminal MS an announcement con- 
cerning the new message. The announcement may be e.g. 
a short message SMS containing the information "Voice 
Message Waiting"- The telecommunication terminal MS, 

15 manufactured e.g. by Nokia, now shows a picture of an 
envelope on its display, where the user can see it , 
The telecommunication terminal MS may also use other 
expedients to indicate receipt of a message, e.g. a 
sound signal or a signal light. 

2 0 The states of the answering service can be 

verified at different points of time. Using means 5, 
the access node AN checks the status of the answering 
service 1 at predetermined points of time, e.g. peri* 
odically upon the lapse of a giver, period of time. Us - 

25 ing means 6, the status of the answering service is 
checked in conjunction with a call event on the tele- 
communication terminal MS. 



signalling sequence according to the invention and the 
3 0 processes occurring in the access node in a situation 
where answering service status data is transmitted to 
the telecommunication terminal in conjunction with a 
call event . 



35 sage, asking the telecommunication system for a free 
channel. At stage 20, call setup is started. The ac- 
cess node AN informs the local exchange LE about the 



If it is detected by means 3 that a new mes- 



Fig. 2a presents a diagram representing a 



The terminal MS sends a CHANNEL REQUEST mes- 
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call Gtarc by sending it: an ESTABLISH V5-meseage. The 
local exchange LE acknowledges the call scare by send- 
ing an ESTABLISH ACK V5-message co the access node AN. 
At stage 21, the signal tone indicating a message re- 
5 ceived in the answering service 1 is checked in a da- 
tabase - The audio channel between the access node AN 
and the local exchange LE has been opened and this in- 
formation is transmitted to the register WFR at stage 

22 . The register WFR requests the group switch control 
10 program block to connect the audio channel and the ac- 
cess node marker is instructed to make a connection to 
the multi- frequency signalling terminal MFST, stage 

23. At stage 24, an audio channel between the access 
D node AN and the local exchange LE has been opened. Af- 
^ 15 ter this, the signal tone transmitted by the local ex- 

iJLi 

\1 . change LE is analysed in the access node AN. 

\J At stage 25, the multi- frequency signalling 

^8 terminal MFST sen4s the register WFR information indi- 

eating the type of the signal tone . At stage 26, the 

2 0 software compares the signal tone type with predefined 
O signal tones. The operation of the software is divided 

into two parts depend on whether a message or an- 
m nouncement regarding a message received in the answer- 

□ ing service 1 is po be transmitted to the terminal MS 

M 8 25 or not. If an announcement is to be sent, then the 

procedure goes on to stage 27, where the transmission 
of an announcement to the terminal MS is defined to be 
executed- Otherwise, the call setup procedure is con- 
tinued as normal and the message transmission program 

3 0 is exited. At stage 28, call setup goes on in the nor- 

mal manner and the audio channel between the access 
node AN and the lpcal exchange LE is disconnected from 
the multi -frequency signalling terminal MFST- At stage 
29, the call has been set up, whereupon the register 
35 WFR sends to the short -message service unit SMS a re- 
quest 3 0 to send a short message to the terminal MS . 
The short -message service unit SMS generates the short 
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message to be sent to the terminal MS, stage 31. The 
short -message service unit SMS and the register WFR 
constitute the means 4 for sending a short message. 

The short; -message service unit SMS of the ac- 
5 cess node AN sends the short message to the terminal 
MS using a SMS SEND message. The terminal MS acknowl- 
edges receipt of the short message by returning a SMS 
ACK message to the short-message service unit SMS - The 
short-message service unit SMS acknowledges transmis- 

10 sion of the short message by sending a message 32 to 
the register WFR. The call setup process is continued 
in the normal manner at stage 33 . 

Fig. 2b is diagrammatic representation of a 
signalling sequence according to the invention and the 

15 processes occurring in the access node in a situation 
where the answering service status data is checked at 
regular intervals- At stage 40, a program in the reg- 
ister WFR of the access node AN detects a predeter- 
mined point of time for verifying the status of the 

20 answering service 1. The predetermined point of time 
is e.g. a parametrised data item in the register pro- 
gram, such as periodic check repeated at regular six- 
hour interval© or a suitable time of day. At this 
point, the program in question implements the action 

25 of the means 5 for verifying the status of the answer- 
ing service 1 . If it is detected by the data in the 
register WFR, e.g. by the IMS1 attach/ detach data, 
that the subscriber's telecommunication terminal has 
been detached from the network, then the verification 

3 0 can be omitted for the subscriber in question. The 
IMSI attach/detach data is stored in the access node 
AN as a status fl^g, the status being changed when the 
terminal MS is connected to or disconnected from the 
wireless communication system WLL. The register WFR 

35 sends to the V5 interface a message 41 for the setup 
of a virtual call to the local exchange. The access 
node AN starts a virtual call to the local exchange LE 
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by sending an ESTABLISH V5-message. The initiative for 
call setup has thus teen received from the access node 
AN, not from the telecommunication terminal MS. 

At stage 42, the signal tone used to indicate 
5 a message received in the answering service 1 is 
checked in the calendar database WFR. The local ex- 
change LE acknowledges che virtual call setup request 
with an ESTABLISH ACK V5 -message. After the audio 
channel between the access node AN and the local ex- 

10 change LE has been opened, a message 43 indicating 
this is sent from the V5 interface to the register 
WFR- The register WFR requests the group switch con- 
trol program block of the local exchange LE to connect 
the audio channel, and the audio channel is connected 

15 to the multi- frequency signalling terminal MFST by 
means of a switching unit, stage 44. The audio channel 
between the local exchange LE and the multi -frequency 
signalling terminal has been opened at stage 45. Using 
means 3, the signal tone transmitted by the local ex- 

2 0 change LE can now be analysed. In an embodiment, the 

multi -frequency signalling terminal MFST identifies 
the signal tone ajid forms from the tone type an iden- 
tifier for use by other applications. The multi- 
frequency signalling terminal MFST informs che regis - 
25 ter WFR about the signal tone type by sending a mes- 
sage 46. 

At stage 47, the program is divided into two 
branches, and the action to be executed depends on 
whether an announcement about a message received in 

3 0 the answering service 1 is to be sent to the terminal 

MS, If an announcement is to be sent, then the proce- 
dure is continued at stage 48, otherwise the virtual 
call is disconnected by means of message 50. At stage 
48, the program sends to the short-message service 
35 unit SMS a request 49 to send a short message indicat- 
ing the status of the answering service 1 to the ter- 
minal MS. After this, the virtual call is disconnected 
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by means of message 50, as a result of which a SIGNAL 
V5 -message is sent to the local exchange LE, contain- 
ing an n onhook M information element which disconnects 
the call - The local exchange LE responds by returning 
5 a DISCONNECT message, which is further acknowledged by 
the access node AN with a DISCONNECT COMPLETE message. 
At stage 51, the short -message service unit SMS gener- 
ates a short message to be sent to the terminal MS and 
displayed- The access node AN sends the short message 

10 to the terminal MS using a SMS SEND message. The ter- 
minal MS acknowledges receipt of the short message by 
sending a SMS ACK message to the access node AN. With 
message 52, the phort-message service unit SMS ac- 
knowledges transmission of the short message to the 

15 register WFR. Execution of the program is ended at 
stage 53 . 

The invention is not restricted to the exam- 
ples of its embodiments described above, but many 
variations are possible within the scope of the inven- 
20 tive idea defined in the claims- 



